techniques are used to determine the optimal inflows for each of these three management alternatives in all but one of the seven major estuaries, where only one of the management proposals could be solved.
The estimated freshwater inflow needs of an estuary are determined by finding the 12 monthly inflows from each of the major contributing river basins which either minimizes the total annual inflow or maximizes the annual fisheries harvest subject to constraints on average monthly salinities, annual commercial fisheries harvests, and monthly inflows. This formulation represents the general form of the freshwater inflow need estimation problem. Not all constraints need to be used in determining inflow needs. For example, if fisheries harvests are not considered, then the lower limits on these harvests may be set to zero.
Let i correspond to one of 12 months and j to one of the major rivers contributing freshwater to an estuary (NB). Further, let k correspond to one of the fisheries species groups harvested in the estuary (NS) and E k, the annual fishing effort to harvest species of fisheries group k, be fixed at a specific value. Also, let Q be the matrix of all Qij, where Qo is the total 
Estimated Monthly and Seasonal Inflow Needs
The annual inflow needs shown in Figure 3 are derived from monthly and seasonal needs estimated for each estuary.
The monthly and seasonal distribution of freshwater inflows were found to be perhaps more important to estuarine productivity than the annual volume of inflows. The importance of the seasonal timing of the inflows varies with each species in an estuary according to that species' life cycles. It was found that spring (April, May, and June) inflows were beneficial to the majority of commercially important estuarine species; however, directly opposite and conflicting relationships were detected between species in their preference for certain seasonal freshwater inflows.
To illustrate the monthly freshwater inflow needs derived for an estuary, the needs estimated for the Nueces and Mission-Aransas estuaries are shown in Figure 4 for each of the management alternatives. Major events, such as hurricanes and uncontrolled floods, will continue to provide freshwater inflows that may greatly exceed the estimated needs.
Freshwater inflows needed to maintain an estuarine ecosystem can be provided from a combination of unregulated and r•gulated sources. In these analyses it has been assumed for computation purposes that the estuarine inflow from local uncontrolled drainages in adjacent coastal basins will continue in the future at historical levels. Inflows from the major contributing river basins, however, will in many cases be subject to significant alteration due to man's activities. In addition to freshwater entering an estuary in the needed volume and at the appropriate time it is also necessary that the inflows be relatively free of toxic pollutants and contain sufficient nutrient materials to insure continued reproduction and growth of estuarine organisms. By law, surface water in Texas belongs to the state. Water is The results of the model are fixed monthly inflow need estimates reflecting the long-term needs of an estuary. They cannot be directly compared with historical average monthly inflows to evaluate the impact of a water development project upon an estuary. To perform such an evaluation, the monthly variation in inflows with the project in operation must be calculated over an extended historical period of many years. Such a period should cover both wet and dry years.
The process described above has been applied to determine the approximate impact of meeting several of freshwater inflow need levels upon the firm yield of a major reservoir I-Burnitt et al., 1983_-I. The firm yield was calculated based upon passing through the reservoir all inflows necessary to meet the fixed monthly and seasonal needs. The reservoir firm yield was reduced over 50%, for one of the inflow need alternatives, from the firm yield without any releases for bays and estuaries.
Further Studies
The !985 Texas Legislature mandated that additional estuarine data collection and analysis programs be conducted by several state agencies, including TWDB, to provide information for water resources planning and management. These studies are to be completed by December 31, 1989. It is anticipated that the studies will include updating all data through at least 1985 and significantly revising all relationships developed as part of the previous studies. Further, detailed methods will be developed to analyze the impact of future major surface water resources projects upon estuaries' environmental conditions. Also, these procedures will assess alternative management plans for such projects which could reduce or eliminate some adverse impacts. 
